Interpersonal relationships and information are intertwined as essential cornerstones of health care. Although information technology (IT) has done much to advance medicine, we are not even close to realizing its full potential. Indeed, issues related to mismanaging health information often undermine relationship-centered care. Information technology must be implemented in ways that preserve and uplift relationships in care, while accommodating major deficiencies in managing information and making medical decisions. Increased collaboration between experts in IT and relationship-centered care is needed, along with inclusion of relationship-based measures in informatics research. In patient-physician relationships, both patients and physicians have responsibilities, are willing to negotiate, and gain something through their relationships and encounters.
Interpersonal relationships and information are intertwined as essential cornerstones of health care. Although information technology (IT) has done much to advance medicine, we are not even close to realizing its full potential. Indeed, issues related to mismanaging health information often undermine relationship-centered care. Information technology must be implemented in ways that preserve and uplift relationships in care, while accommodating major deficiencies in managing information and making medical decisions. Increased collaboration between experts in IT and relationship-centered care is needed, along with inclusion of relationship-based measures in informatics research. In patient-physician relationships, both patients and physicians have responsibilities, are willing to negotiate, and gain something through their relationships and encounters. 1 In relationship-centered care (RCC), physicians and patients work together in pursuing shared goals in health care, with attention to both illness and personal experiences. 2 The relationship-centered approach ''involves physicians understanding the patients' perspectives, being responsive to the needs of patients (and in some cases their families), and sharing treatment-relevant power with patients and their families. '' 3 Relationship-centered care includes reference not only to patient-physician relationships but to other patient-practitioner relationships and to relationships among clinicians working together to care for a patient. 4 The development and maintenance of relationships in health care depend on effective flows of information, both objective or subjective, whether verbal, visual, emotional, or tactile. Exchanges of information between patients and health care providers may originate from myriad sources, including people, medical records, books, journals, the internet, and other mass media. We use the term ''information technology'' (IT) to refer to all tools and processes for storing, manipulating, and communicating information. Information technology can refer to something as simple as a facsimile machine or as complex as a paper or electronic health record system.
At first glance, any role for IT in RCC may not be obvious. However, upon reflection, it is clear that technical and social elements of the clinical workplace depend on each other to a great extent. 5, 6 Figure 1 abstractly portrays the interplay between relationships and information flow pertaining to the collection of specific clinical data about an individual patient. The terms ''negotiation,'' ''clinical reasoning,'' and ''therapeutic alliance'' refer to the 3 phases of a typical clinical encounter. 7 Information is collected, stored, and processed prior to treatment or another intervention. Collection of information can but need not always occur via a health professional's mediation. Narratives, paper-based questionnaires, and direct entry of data by patients are examples of nonmediated information. Interpersonal communication and relationships are critical for some forms of history-taking, as well as interpretation, discussion and medical decision making. In these ways, relationships and information are closely intertwined in health care. Indeed, we would argue that relationships and information have always served together as 2 essential cornerstones of medical care. We know that relationships can facilitate understanding and enhance exchanges of information, but can information or IT influence relationships? We offer 2 complementary views of ways in which IT can influence RCC: as a facilitator and as a barrier.
IT AS A FACILITATOR OF RCC
Information technology is beginning to facilitate many relationships in health care. Clinicians and patients have unprecedented access to health-related information, including the country's bibliographic database of more than 12 million references to journal articles in the life sciences. 8 Finding health information is one of the most common uses of the internet, 9 and today's patients have become more active participants in the decision-making process, often educating themselves about available interventions related to their medical conditions prior to seeing their doctors. 10 For example, they may bring new information about drugs, diagnosis, treatment, or ongoing clinical trials to the visit. 11 This shared access by patients and clinicians to a common pool of evolving information about health often facilitates greater sharing of concepts, terminology, and approaches used in evaluation and management of disease. This effect is not universal, since advancing age, low education, and other factors have been linked to less use of IT by some groups of consumers.
cy, 22 and e-mail overload remain, 23 this form of IT promises to become a major aspect of conducting daily work in health care. As e-mail has facilitated dialogue and relationships in so many other areas of life-consider personal and family life, for example-so too it has the potential to enhance patient-physician relationships by linking individuals who might otherwise communicate less often or less efficiently. Fears about harms of such technologies are prevalent, but available evidence suggests that online advice rarely harms patients 16 and should be used more liberally, when safe. Internet-based communications can now be secured using the Secure Sockets Layer, Secure HyperText Transfer Protocol, or related techniques. Guidelines for sharing medical information via the internet were developed and published years ago. 21, 24 Synchronous (real-time) communication, using live videoconferencing or networked relay chatting, also has the potential to bring together geographically separated individuals or groups. Adding video to audio can convey much unspoken information 25 and provides new capabilities for remote or dangerous patients, such as prisoners or patients in rural areas with limited access to care, to communicate more efficiently with physicians. The video component can provide important nonverbal information and may serve to provide a closer simulation of a face-to-face encounter, compared with the telephone. Videoconferencing is increasingly being used and studied 26, 27 but remains uncommon in daily clinical practice, partly because of limited reimbursement. Tactile, ''virtual'' information can also be relayed electronically from physicians to distant machines that can create intended movements. 28 Gathering information is an essential component of effective communication in medical encounters, 29 but it can also be tedious, rote, and time-consuming. 30 Gathering information does not necessarily build relationships but with background information collected electronically, for example, could facilitate RCC through improved efficiencies and quality of time spent face-to-face. We 31 and others 20, [32] [33] [34] [35] have begun to develop systems that allow patients to enter their own clinical data directly into computer systems, using tools designed for automation and integration. This direct data entry may foster RCC, by improving the integrity of the data and by providing time for patients and their clinicians to develop dialogue based on findings, rather than dialogue used simply for documentation. Depending on the setting, IT can also facilitate self-management of disease, through 2-way exchanges of information that includes education and/or counseling. Patients who can generate parts of their own medical records may increasingly initiate medical discussions and actively engage their physicians in collaborative care. At the moment, direct data entry may not be an option for all patients, such as those with poor vision, low health literacy, or lack of experience with computers. Costs of IT are high, 36 and most health institutions in the U.S.
have not yet adopted comprehensive electronic medical record systems, 37 but this is changing rapidly with new incentives and initiatives. 38, 39 Also, even with access to IT, patients and physicians do not always speak the same language. Systems that provide these forms of IT will require more research and development to be useful.
IT AS A BARRIER TO RCC
Despite much promise, the IT that is used to manage the wealth of medical information is inadequate. President George W. Bush remarked, '' . . . our doctors and nurses have to manage 21st century medical technology and complex medical information with 19th century tools.'' 40 For example, longitudinal clinical data exist without useful systems for identifying and tracking risk factors in real time. Computers that print nicely formatted pages get faxed to people who once again type the information into computers. There are elaborate systems for managing pharmacy benefits but few comprehensive systems to link prescribing with insurers' formularies. 41 Electronic medical records have been established that seem to serve everyone except the patient and the physician, 42 as physicians are required to spend more time entering data manually but have few tools for automating manipulation or interpretation of the same data. Our enhanced capacity to collect ever-larger volumes of historical and diagnostic medical Information is collected, stored, and processed before treatment. Some methods of collecting and processing clinical information can be performed without relationships. Capitalizing on these possibilities can create efficiencies and higher yields for relationshipcentered care.
information from our patients leaves us sorting and analyzing these data manually. Nurses and physicians report major difficulties with obtaining clinical information in a timely manner, 43 and clinicians no longer have sufficient time in the day to manage both patients and their clinical data. [44] [45] [46] Poorly integrated, poorly designed, and not fully realized IT has real, adverse effects for patients. Given a physician's fixed and finite resources, ''bad IT'' takes away time from otherwise potentially productive RCC, and primary-care physicians who spend less time with patients-and perhaps more time as data-entry clerks-are also more likely to experience malpractice claims. 47 Many primarycare physicians have become less satisfied with their work, 48 and physicians overall are more likely to consider early retirement. 49 Medical complexity, interpersonal challenges, and administrative burdens have been cited as chief barriers to care of 50 and communication with 51 patients. Quality of care has been compromised:
adherence to well-established clinical guidelines for preventive care and treatment of common and serious diseases is far from ideal, 52 and many efforts aimed at changing physicians' behaviors have failed. 53 Although Internists spend more than 1 hour per day managing test results, 83% have reported at least 1 delay in reviewing results, and more than half were dissatisfied with how they managed the results. 54 Often, as a result of technology-based failings and distractions like these, many patients have concerns that are not discussed [55] [56] [57] or expectations that are not met. 58, 59 In addition to accurate collection, storage, and processing of data, providing security and proper authorization for access to records is critical and needs improved speed, affordability, and validity. Successful relationship-centered care requires trust, 60 and an untrustworthy system can interfere with trust in relationships. Failures can be projected onto the physician, to the detriment of the patient-physician relationship. Biological traits such as fingerprints, which are unique, can provide the greatest validity and efficiency of identification. Biometrics-based devices, which identify individuals based on biological traits, have been available for years but are underused in health institutions. Examples are iris scanners and fingerprint readers, many of which are now widely available at low cost.
Why has the quality of many patients' interactions with their primary-care physicians declined in recent years? 61 Our theory is depicted in Figure 2 . Although it may stem from inadequate empathy and communication skills, we postulate that medical training and practice combined with inadequate tools and support for IT have fostered the mismanagement of health information. Physicians who are empathic and nurturing under ordinary circumstances may fail to provide RCC because of the external influences of the clinical practice environment. Over time, these negative influences, marked by inefficiency, work overload, and inadequate IT, are actually reinforced. Although the theory remains to be tested, we vigorously argue that chief difficulties in fulfilling RCC are not caused by managed care, a lax new generation of physicians, or irrational clinical guidelines. 62 We predict that careful examination of the dynamics will show that these breakdowns are due more to failures of managing information than anything else. They stem from the expected, natural inabilities of physicians to organize and apply the vast array of information that demands to be tamed. 62 Along the way, the increasing complexity of health systems and IT's failure to provide effective management of medical care have adversely affected the patient-physician relationship. Many of the tools that are needed to fix the largest systems-based barriers to effective patient-physician relationships have already been invented but remain inadequately integrated into clinical workflow. Information technology in health care can and will improve. Patients increasingly seek partnerships, 63 and wish to share data and technology 64 with their physicians. However, the problem of providing shared access to information has not yet been fully solved. Imagine a day when IT can intervene against adverse, task-oriented effects, to improve organization and facilitate flow of information exactly where and when it is needed. Implementation of IT has the promise of making it easier for health care professionals to do the right thing. Like a stethoscope in some ways, IT is a tool that can be used to improve health care, but as so few IT applications are truly developed by users, clinicians must be vocal and make developers and policy makers aware of exactly what they need. Preventing failures of patient-physician relationships requires many changes. Fewer distractions and more time, 65 ''attending fully to the patient,'' 66 are needed. Automation can occur for many clinical decisions and treatments, such as assessing contraindications to drugs, providing education to patients, and generating treatment plans for preventive care. These types of tasks are partly clerical, may not truly require a physician's individual decision and approval, and could potentially have an IT solution. Such principles, while threatening to some, could also improve patient safety and enhance RCC by focusing on people-oriented activities, such as personal engagement.
What else do we need to do now? Despite many advances and studies in health care IT, little work has been performed to study the direct influence of IT on patient-physician relationships. A recent, major, international conference dedicated entirely to communication in health care included 25 podium sessions 67 and 26 workshops, and not 1 of these sessions fo-FIGURE 2. Theory of how medical training and practice influence relationships. Although low quality of patient-physician relationships may stem from inadequate empathy and communications skills, we postulate that medical training and practice has often led to this state, through introducing competing goals and fostering the mismanagement of health information.
cused on the role of IT in health care communication. New work is needed to address the interplay of IT and RCC, even beyond established research in human factors and personmachine interactions. We propose a research agenda dedicated to this area, to understand in more detail the ways in which IT influences RCC. This work will require increased attention to and inclusion of relationship-based measures in informatics research. For example, studies of new IT implementations should include measures of impact on relationships. Making IT part of the solution to our health-systems woes will also require increased collaboration between experts in IT and human relationships.
Physicians and patients will require education about how IT can influence their relationships and health care in general. A recent study revealed that physicians who use computers in examination rooms are less likely to make eye contact with patients. 55 Findings like these will suggest new ways in which IT can be redesigned or molded in ways to facilitate, rather than hinder, health care and RCC. Clinicians may also require special training to generate positive, rather than negative, effects of pluripotent IT.
LIMITATIONS OF IT
Seeking technological solutions to problems is attractive to many. 64 At first glance, it seems that the capabilities of IT are limitless: IT systems can provide comfort by allowing expression of emotions, 68 can provided tailored advice based on known risk factors, [69] [70] [71] and can be designed to detect nonverbal activity such as sleep and silent movement. 72 Nevertheless, like trying to specify all that the mind can do, we retain a strong sense that IT cannot embody all aspects of how people live and mutually influence one another. Patients' concerns often manifest themselves indirectly, through clues 73 that require interpersonal as well as logical intelligence. Horowitz et al. 74 assert that the patient-physician relationship is the most consistently reported and powerful determinant of physicians' satisfaction. Although IT can improve patients' safety and efficiency of care by aiding human cognition, using IT as a crutch for humanistic deficiencies such as lack of compassion, commitment, empathy, [75] [76] [77] or togetherness, will yield disappointing results. Smart IT must accommodate, preserve, and uplift interpersonal relationships in health care.
We thank the following individuals for their helpful insights and suggestions: Richard M. Frankel, PhD, Thomas S. Inui, MD, Morris Collen, MD, Octo Barnett, MD, and Christopher M. Callahan, MD. Support: Dr. Weiner is supported by grant 5K23AG020088-02 from the National Institute on Aging.
